2 0 2 1 Intensive postgraduate courses provide an opportunity for junior and senior level 2 2 scientists to learn concepts and techniques that will advance their training and research 2 3 programs. It is commonly assumed that short intensive courses have positive impacts 2 4 within fields of research; however, these assumptions are rarely tested. Here we 2 5 describe the framework of a long running postgraduate summer course at Cold Spring 2 6
INTRODUCTION
of our present day -and longtime running -fly course. In 1984, an annual course 9 6 focused on the nervous system of the fruit fly, Drosophila melanogaster was formalized.
7
The course was offered under the direction of Ralph Greenspan, Lily Jan, Yuh-Nung Jan year, approximately12 trainees are selected through a competitive admission process to 1 0 0 participate in the three-week course, which is led by instructors from diverse 1 0 1 backgrounds. Many of these trainees have gone on to become leaders in the field. Here, we describe the current course structure in the context of past course highlights 1 0 3 and provide a systematic analysis of student satisfaction and the long-term career 1 0 4 success of course participants. Our analysis reveals remarkable sustained achievement 1 0 5 of course alumni, thus highlighting the potential of similar courses to catalyze scientific 1 0 6 impact and promote diversity within the scientific community. The CSHL Drosophila neurobiology laboratory and lecture course is intended for 1 1 1 researchers at all levels who want to use Drosophila as an experimental system to study 1 1 2 the nervous system. Students of the course learn how to examine the larval and adult 1 1 3
Drosophila nervous systems to study development, neurophysiology, neuroanatomy, is actively designed to balance in-depth training with an expanded breadth of topics. Daily seminars introduce the history behind special topics in Drosophila research while Student discussion is actively encouraged and major emphasis is placed on 1 2 1 experimental methodology. Guest lecturers provide original preparations for 1 2 2 demonstration, discussion, and direct laboratory experimentation in their areas of special 1 2 3 interest and expertise. Each lecturer provides a supplementary reading list and several 1 2 4 background papers or reviews that students are encouraged to read before each lecture. Students are also provided with detailed protocols for all laboratory experiments to 1 2 6 facilitate the direct transfer of their cutting-edge training in the course to their home labs. If requested, students can also take novel genetic and molecular reagents that are 1 2 8 rapidly advancing this field back with them to their own laboratories. The material provided by instructors in lectures and laboratory exercises is supplemented by evening seminars that provide specific information on the current 1 3 2 status of research in the invited speakers' area of expertise. Speakers often spend many 1 3 3 hours informally discussing the participants' experiments at the course in relation to their 1 3 4 current research interests. Daily formal and informal discussions between students, 1 3 5 faculty, and invited speakers on the finer points of the techniques and concepts being 1 3 6 taught in each course are a valuable source of intellectual stimulation. These 1 3 7 discussions also allow the instructors and lecturers to provide insight and advice on how 1 3 8 to address the specific problems being encountered by students in their own research at The daily schedule of the Drosophila Neurobiology Course is designed such that that students first learn the basic neurodevelopmental and genetic concepts prior to 1 5 7 learning physiology, sensory systems, simple behavior, and finally complex behavior. The twelve students accepted to the course are encouraged to think independently and 1 5 9 use cooperative learning to maximize their own and one another's learning. these techniques taught at the course. approaches, and gender balance. Faculty make efforts to select multiple stages of 1 7 9
trainees, ranging from graduate students to senior investigators. This distribution offers 1 8 0 several distinct advantages: students and fellows often benefit from working closely with 1 8 1 more mature advanced scientists in an informal setting, particularly in terms of learning 1 8 2 approaches and priorities. These interactions have consistently generated a dynamic 1 8 3
and stimulating environment that facilitates peer-to-peer mentorship and cohort cohesion 1 8 4
that is central to the objectives of the course. The course curriculum is determined by the course instructors, and progress is and after each course with faculty, students, and guest lecturers (including former 1 8 9 instructors). Over the decades of the course, the curriculum and format have changed
dramatically, often to reflect the current focus of the field and state-or-the-art genetic 1 9 1 technology. For example, the initial years of the course were intensely focused on 1 9 2 genetic mapping, consistent with the common approach of mutagenesis-based screens Each year, students complete anonymous course evaluation forms at the end of the teaching assistants. While impact and satisfaction assessment of these groups would be 2 0 3
highly valuable, the metrics for determining these aspects is complex, and much of these 2 0 4
data have not been collected. Therefore, our analysis focuses on outcomes for trainees. All data collection, analysis and presentation was performed in accordance with Cold 2 0 6
Spring Harbor Laboratories IRB Protocol 17-019. To a large degree, queries of course impact come from informal interactions or feedback 2 1 1 requests to former participants. These queries are undoubtedly biased, as the requests 2 1 2 are largely made to senior faculty who have remained in the field. However, the degree 2 1 3
to which many of these former students credit the class with playing a critical role in their Admission to the course is competitive, with an average acceptance rate of 12 students from diverse career stages (Table 1 ). The majority of students (63%) were scientists. The course has also historically maintained gender and geographic diversity, 2 3 1 with a nearly equal male:female ratio, and 32% of students coming from laboratories that 2 3 2 are outside of the United States. The perceived impact of the course on students was quantified through a standardized and students were encouraged (but not required) to complete and return the evaluations 2 5 7 before they departed from CSHL. Importantly, evaluations were handwritten and questions about different aspects of the course: 1 (needs improvement) -5 2 6 0 (exceptional). Table S1 includes a summary of average scores for the course since course, with all areas averaging a score of 4.1 (out of 5) or greater ( In total, more than 300 trainees have participated in the course over its 36 year history. We assessed longer-term impacts by 1) soliciting feedback from alumni in previous 2 7 1 years of the course and 2) tracking of careers of former students. survey. The results of this survey reveal that the majority of students found the course to 2 7 7 be helpful for their career (87%; Table 2 ). In addition, the vast majority reported that the The success of the course can also be measured by assessing the career trajectories of 2 8 3
alumni. An exhaustive internet search of publicly available information was conducted to 2 8 4 identify the current positions of course graduates from 1983-2016 (Fig 1) . We were able 2 8 5
to confirm the career status of 287 former students of the course. This revealed that 64% respondents confirmed that at least 2 publications could be attributed to taking the 3 0 3
course (Table 4 ). Beyond assisting the careers of individual students, the course is uniquely positioned to students from URM backgrounds (Table 1 ). In recent years (2015-present), special 3 1 4 efforts have been made to recruit students and lecturers who teach at URM serving 3 1 5
institutions. This approach provides the course with a way to extend Drosophila 3 1 6 neuroscience into underserved communities and maximize the social and scientific 3 1 7
impact of the course. The role of selection bias in outcomes analysis
Although the data obtained from previous course participants clearly indicates that the 3 2 1 course is associated with future success in academia, we acknowledge that biases likely 3 2 2 contribute to this association. For example, the applicants to this program may be from a determine how these biases contribute to the success of the course participants. However, future analysis that compares course participants to those not selected to 3 3 1 participate in the course may elucidate some of these concerns. Nevertheless, the 3 3 2 analysis highlighting long-term student success clearly makes it likely that connections 3 3 3 established during the course have a lasting impact on the scientific community. The CSHL Drosophila Neurobiology course has demonstrated remarkable success over 3 3 7 more than three decades. This likely reflects both a general effectiveness of the students were contacted and asked about the impact the course had on the career over 
